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AB Pharmaceutical liposomes comprising PEG are prepd. for administration c 
polypeptides. Liposomes contg. biotin-PEG were / 

incubated in the presence of avf^irfl^ liposomes were y 

incubated with biotinylated IgG 'to obtain liposome -bound antibody. 
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While the attachment of proteins to polymers is straightforward, their 
incorporation during polymer synthesis holds several advantages. 
Unfortunately, the vast majority of polymns . occur in harsh org. solvents 
which have little to no ability to solublize protein. The attachment of 
polyethylene glycol to a protein mol . can greatly enhance org. solvent 
soly. and facilitates protein polymer synthesis. Since a PEG-protein can 
be dissolved in an org, solvent in close proximity to its native 
structure 

and contains functionalities capable of reacting with a growing polymer 
chain, the enzyme could become intrinsically coupled to a polymeric 
material during polymer synthesis. In order to react PEGylated proteins 
with monomers in org. soln. without significant deleterious effects, a 
heterofunctional PEG must be employed with one end of 
the PEG designed to couple to a protein and the other with a growing 
polymer chain. We have synthesized subtilisin polymers through using 
various heterofunctional PEG acrylates . ' Resultant / 

PEG- subtilisin macromonomers and biopolymers have significant activi£y 
ret ent i on in" b o t h aq . and org . media . Signif ic ant en zyme stabilization 
upon PEG' mod i f 1 c a t i on and immobilization have also been obsd. 
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Active esters of PEG acids and related polymers are provided that have 



single propionic or butanoic acid moiety and no other ester linkages. 
These polymer acids have a half life in water of from about 10 to 25 
minutes. For example, alpha-methoxy, omega -prop ionic acid succinimidyl 
ester of PEG ("methoxy-PEG-SPA") has a nearly ideal reactivity with 
amino groups on proteins and other biologically active substances. The 
half life of methoxy-PEG-SPA is about 16.5 minutes in water. The 
invention also provides conjugates with proteins, enzymes, 
polypeptides, 

drugs, dyes, nucleosides, oligonucleotides, lipids, phospholipids, 
liposomes, and surfaces of solid materials that are compatible with 
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Abrin B chain (ANB) and trypsin inhibitor isolated from Acacia confusa 
(ACTI) were covalently linked to form a chimeric protein 
(ANB-ACTI), using N-succinimidyl -3 -( -2 -pyridyldithio) propionate as 
linking agent. The chimeric protein had 31% 

of the trypsin- inhibitory activity of ACTI and 7% of the hemagglutinating 
activity of ANB but caused no inhibition of protein biosynthesis. 
ANB-ACTI had strong inhibitory effects on the growth of sarcoma 18 0 cells 
and Hela cells in culture, while the mixt . of an eguiv. amt . of free ANB 
and ACTI did not. Thus, the ANB of the chimeric protein may act 
as a vector to carry ACTI into the tumor cells. The incorporation of 

into the chimeric protein potentiates its antitumor activity as 
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